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(54) Image reproduction apparatus and image capturing apparatus

(57) An image reproduction apparatus prevents a
user from doubting a fault of his or her digital camera,
and an image capturing apparatus having the function
of the image reproduction apparatus can be realized.
When an original image cannot be reproduced based
on the original image data taken by a high-resolution
digital camera, the display area of the thumbnail image

indicating an image which cannot be reproduced is set
as non-display area (indicated by diagonal lines) by
clearly indicating the same. Thus, the non-display por-
tion is not selected, and unclear original image is not
displayed. As a result, user can be prevented from
doubting a fault of his or her image reproduction appa-
ratus.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image re-
production apparatus, which is loaded with a removable
portable memory storing both original image data indi-
cating an original image and thumbnail image data indi-
cating a thumbnail image of the original image, and dis-
plays on the display screen the original image and the
thumbnail image based on the original image data and
the thumbnail image data stored in the portable memory,
and to an image capturing apparatus having the function
of the image reproduction apparatus.

Description of the Related Art

[0002] Conventionally, some digital cameras provid-
ed with a display screen have the functions of an image
reproduction apparatus. Using the function of the image
reproduction apparatus, a removable portable memory
can be attached to a digital camera to display an image
stored in the attached portable memory on the display
screen.
[0003] With an increasing number of high-resolution
image pickup devices, digital cameras having much
higher resolution than the conventional digital cameras
have been on sale at a more reasonable price. As a re-
sult, a larger number of users have requested to pur-
chase digital cameras of high-resolution in addition to
the conventional digital cameras. Thus, some users car-
ry two digital cameras around so that they can take more
professional pictures using the high-resolution cameras
while they can take snaps using the low-resolution dig-
ital cameras. In this case, an original image taken by
these cameras can be commonly stored on a memory
card.
[0004] Thus, when the image data taken by two digital
cameras having different resolutions is commonly
stored in one portable memory unit, it is possible that
the image taken by a high-resolution digital camera can
be reproduced by a low-resolution digital camera.
[0005] Described below is the display screen dis-
played when a digital camera having a reproduction
mode reproduces an image.
[0006] Some digital cameras having a reproduction
mode display on the display screen an index image with
arranged thumbnail images of the original images
stored in portable memory.
[0007] Fig. 1 shows an example of an index image dis-
played on the display screen by switching the mode into
a reproduction mode.
[0008] Some thumbnail images 1 to 9 forming an in-
dex image 10 shown in Fig. 1 include two types of im-
ages, that is, thumbnail images of the original images
taken at a resolution equal to or lower than the resolution

of a digital camera reproducing and displaying and
thumbnail images of the original images taken at a res-
olution higher than the resolution of the digital camera.
Thus, regardless of the resolution of original images,
thumbnail images 1 to 9 are displayed on the display
screen as the index image 10, and if any thumbnail im-
age, for example, the thumbnail image specified by the
reference numeral 5 is selected from the index image,
an original image 11 (see Fig. 2(a)) corresponding to the
designated thumbnail image is displayed.
[0009] Fig. 2 (a) shows an example of the case in
which when the thumbnail image (the original image is
in low resolution) specified by the reference numeral 5
shown in Fig. 1 is designated, the original image 11 cor-
responding to the specified thumbnail image is dis-
played on the display screen.
[0010] Fig. 2 (b) shows an example of the case in
which when the thumbnail image (the original image is
in high resolution) specified by the reference numeral 2
shown in Fig. 1 is designated, an original image 12 cor-
responding to the specified thumbnail image is dis-
played on the display screen.
[0011] As shown in Fig. 2 (a) , when a thumbnail im-
age (specified by the reference numeral 5) correspond-
ing to the original image at low-resolution taken by a dig-
ital camera equal to or lower than the resolution of the
displaying digital camera is designated, the image can
be displayed without problem. However, as shown in
Fig. 2(b), an original image taken at a higher resolution
than the reproducing and displaying digital camera is to
be reproduced, the image size of the original image ex-
ceeds a predetermined image size which is the process
size in the digital camera, thereby failing in correctly dis-
playing the image. In this case, a user might doubt the
fault of the camera.
[0012] Thus, to prevent a user from having such
doubt, thumbnail images can be enlarged and displayed
based on the assumption that the displayed images are
not printed as is.
[0013] Fig. 2(c) shows an example of displaying an
enlarged image 13 of a thumbnail image forming part of
the index image shown in Fig. 1 in a predetermined op-
eration.
[0014] The technique of enlarging and displaying a
thumbnail image is disclosed by Japanese Patent Pub-
lication No. 3177483, but the document indicates en-
larging and displaying a thumbnail image to shorten the
reproduction time in the continuous reproduction mode.
Therefore, if the thumbnail image 13 is enlarged and dis-
played as shown by Fig. 2(c) in the normal image dis-
play, a coarse image comes out. Then, the original im-
age that was taken at high resolution becomes a coarse
image, and the user doubts a fault of his or her digital
camera.

SUMMARY OF THE INVENTION

[0015] The present invention has been made in view
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of the above circumstances and provides an image re-
production apparatus capable of preventing a user from
doubting a fault of his or her digital camera, and an im-
age capturing apparatus having the function of the im-
age reproduction apparatus.
[0016] An image reproduction apparatus according to
the present invention is loaded with a removable porta-
ble memory storing both original image data indicating
an original image and thumbnail image data indicating
a thumbnail image of the original image, and displays
on the display screen the original image and the thumb-
nail images based on the original image data and the
thumbnail image data stored in the portable memory,
and includes:

a display control section which displays an index im-
age of arranged thumbnail images on the display
screen in an operation, and displays an original im-
age corresponding to a thumbnail image designat-
ed in an operation in the displayed index image.

[0017] With the configuration, the display control sec-
tion includes determination means which determines
whether or not each original image corresponding to any
of the thumbnail images forming an index image is im-
age data within a predetermined image size, and dis-
plays an index image indicating by the determination
means that an original image cannot be displayed in a
display area of the thumbnail image corresponding to
the original image having an image size exceeding the
predetermined image size.
[0018] According to the image reproduction appara-
tus of the present invention, when the determination
means determines that an original image has an image
size exceeding the predetermined image size, it is indi-
cated in a display area of each thumbnail image that the
original image cannot be displayed. Then, an operation
of reproducing an original image by operating the
thumbnail image for which it is indicated that the original
image cannot be displayed is not carried out. As a result,
the original image as shown by Fig. 2 (b) is not repro-
duced, thereby eliminating the doubt of the user about
a fault of the image reproduction apparatus.
[0019] When an index image is displayed, the display
control section may display an index image indicating
that an original image cannot be displayed instead of
displaying a thumbnail image corresponding to an orig-
inal image having an image size exceeding a predeter-
mined image size according to the determination
means, or may display an index image indicating that
an original image cannot be displayed as well as dis-
playing a thumbnail image corresponding to an original
image having an image size exceeding a predetermined
image size according to the determination means.
[0020] An image capturing apparatus according to the
present invention is loaded with removable portable
memory, and has a photography mode in which a sub-
ject is captured based on which original image data in-

dicating an original image which is a captured image of
the subject and thumbnail image data indicating a
thumbnail image of the original image are recorded, and
a reproduction mode in which the original image and the
thumbnail image based on the original image data and
the thumbnail image data recorded on the portable
memory are displayed on the display screen, and in-
cludes:

a display control section which displays an index im-
age of arranged thumbnail images on the display
screen in an operation, and displays an original im-
age corresponding to a thumbnail image designat-
ed in an operation in the displayed index image.

[0021] With the configuration, the display control sec-
tion includes determination means which determines
whether or not each original image corresponding to any
of the thumbnail images forming an index image is im-
age data within a predetermined image size, and dis-
plays an index image indicating by the determination
means that an original image cannot be displayed in a
display area of the thumbnail image corresponding to
the original image having an image size exceeding a
predetermined image size.
[0022] Thus, with the image capturing apparatus hav-
ing the function of the image reproduction apparatus,
the operation of the image reproduction apparatus can
be applied to the image capturing apparatus.
[0023] As described above, an image reproduction
apparatus capable of preventing a user from doubting
a fault of his or her digital camera, and an image cap-
turing apparatus having the function of the image repro-
duction apparatus can be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

Fig. 1 shows an index screen displayed when a dig-
ital camera is switched into a reproduction mode;
Fig. 2(a) shows an example of the case in which
when a thumbnail image specified by reference nu-
meral 5 shown in Fig. 1 is designated, the original
image 11 corresponding to the designated thumb-
nail image is displayed on the display screen;
Fig. 2(b) shows an example of the case in which
when a thumbnail image specified by reference nu-
meral 2 shown in Fig. 1 is designated, an original
image 12 is displayed on the display screen;
Fig. 2 (c) shows an example of the case in which
when a thumbnail image specified by reference nu-
meral 2 shown in Fig. 1 is designated, an enlarged
image 13 of the thumbnail image is displayed on the
display screen;
Fig. 3 is a perspective view of the configuration
viewed from diagonally above the front and diago-
nally above the back of the appearance of the cam-
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era according to an embodiment of the present in-
vention;
Fig. 4 is a block diagram showing the internal con-
figuration of the digital camera shown in Fig. 3;
Fig. 5 shows memory allocation of SDRAM;
Fig. 6 is a flowchart showing the procedure used by
a DSP 114 when a mode switch 109 is switched to
the reproduction mode;
Fig. 7 shows an example of an index image indicat-
ing an error in step S604, S608, or S610 in Fig. 6;
Fig. 8 shows an example of error display of step
S622 shown in Fig. 6; and
Fig. 9 shows another example of an index image
indicating that the original image cannot be dis-
played.

DETAILED DESCRIPTION OF THE INVENTION

[0025] The embodiments of the present invention are
described below by referring to the drawings.
[0026] A digital camera is explained below as an ex-
ample of an image capturing apparatus having the func-
tion of the image reproduction apparatus according to
the present invention.
[0027] Part (a) in Fig. 3 is a perspective view of the
configuration from diagonally above the front of a digital
camera 100 as an example of the image capturing ap-
paratus. Part (b) in Fig. 3 is a perspective view of the
configuration from diagonally above the back of appear-
ance of the digital camera 100.
[0028] The digital camera 100 is loaded with a remov-
able portable memory (not shown in the attached draw-
ings, and has a photography mode in which a subject is
captured based on which original image data indicating
an original image which is a captured image of the sub-
ject and thumbnail image data indicating a thumbnail im-
age of the original image are recorded, and a reproduc-
tion mode in which the original image and the thumbnail
images based on the original image data and the thumb-
nail image data recorded on the portable memory are
displayed on the display screen. The switch between the
reproduction mode and the photography mode is per-
formed by a mode switch 109 shown in the part (b) of
Fig. 3.
[0029] First, the configuration is briefly explained be-
low by referring to the parts (a) and (b) of Fig. 3.
[0030] As shown in part (a) of Fig. 3, a lens barrel 101
is provided at the center of a camera body 100a. Above
the lens barrel 101, an object window 102 of a finder is
provided. By viewing the subject through the eyepiece
of the finder on the back of the camera body, a framing
operation can be performed using a subject image ob-
tained through the object window 102, but the framing
operation can also be performed using a through image
displayed on the LCD panel provided on the back of the
camera body instead of the finder.
[0031] As shown by part (b) of Fig. 3, a LCD panel
103a is provided as the display screen on the back of

the camera body 100a. A cross key 104 which is an op-
eration key is provided beside the LCD panel 103a, and
the cross key 104 includes four keys, that is, an UP key
104a, a DOWN key 104b, an FF key 104c, and a REW
key 104d. Below the cross key 104, a menu button 105
for display of a menu on the LCD panel 103a, a deter-
mination button 106 operated for designation of an op-
tion from the menu displayed on the LCD panel 103a
when the menu button 105 is pressed, and a cancel but-
ton 107 operated when the designation is canceled after
the designation are provided.
[0032] On the top surface of the camera body 100a,
a release button 108 and a mode switch 109 are provid-
ed. When the mode switch 109 is switched to the pho-
tography mode, the subject captured by a built-in image
taking lens in the lens barrel 101 is displayed as a
through image on the LCD panel 103a. When an image
taking operation is performed by the release button 108
with appropriate timing while watching the through im-
age, image data is stored in the portable memory as an
image file depending on the image taking operation. The
image file is formed by image data and a header con-
taining image taking information, and a thumbnail image
which is a reduced image of the original image is record-
ed in the header.
[0033] When the mode switch 109 is switched to the
reproduction mode, an image based on the image data
in any image file in a number of image files stored in the
portable memory is displayed on the display screen. The
digital camera includes an original image display mode
and a thumbnail image display mode in the menu of the
reproduction mode. When the thumbnail image display
mode is specified, each thumbnail image is read from a
number of image files in the portable memory, and an
index image (refer to Fig. 1) based on the thumbnail im-
age data is displayed on the LCD panel 103a. When the
determination button 106 is pressed after the image is
specified in the operation of the cross key 104 while
checking the index image, the original image corre-
sponding to the specified image is displayed on the LCD
panel 103a. When the original image display mode is
specified, an original image based on the image data in
any image file in a number of image files in the portable
memory is displayed on the LCD panel 103a. If any
mode is once set in these modes, the displaying oper-
ation is performed in the set mode.
[0034] Fig. 4 is a block diagram showing the configu-
ration of the inside of the digital camera shown in Fig. 3.
[0035] Fig. 4 shows the portion clearly indicating the
flow of image data in the photography mode and the flow
of image data in the reproduction mode.
[0036] Each section shown in Fig. 4 is integrally con-
trolled by a DSP 114. Although not shown in the at-
tached drawings, the DSP 114 has non-volatile memory
storing a program. Each section is controlled based on
the program in the non-volatile memory. An operation
signal from switches shown by parts (a) and (b) of Fig.
3 is also supplied to the DSP 114, and a process is per-
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formed depending on each operation signal. When the
menu button 105 shown in the part (b) of Fig. 3 is oper-
ated, the menu screen having options such as the
thumbnail image display mode, the original image dis-
play mode, etc. is also displayed. As described above,
when the thumbnail image display mode is selected af-
ter any key is operated in the cross key 104 and then
the determination button is pressed, an index image
formed by thumbnail images is displayed on the LCD
panel 103a, whereas when the original image display
mode is selected and the determination button is
pressed, the original image is displayed on the LCD pan-
el 103a.
[0037] Before explaining the process performed in the
reproduction mode, the image taking process per-
formed when the mode switch 109 of the digital camera
is switched to the photography mode is briefly explained
below.
[0038] The image data indicating a subject image is
generated by an image pickup device (in this example,
since a CCD solid-state image pickup device is used, it
is hereinafter referred to as a CCD) 110 and output to a
CDS 111 at the later stage. In this CCD 110, a number
of photo receiving elements are arranged in a two di-
mensional array in the CCD 110. By accumulating
charge in each photo receiving element, a subject image
is generated. The timing of the accumulation of the
charge is adjusted by a timing generator (hereinafter re-
ferred to as a TG) 1101 and the DSP 114. Upon the re-
leasing operation, the following are carried out. At an
instruction from the TG.V driver control section 1149 of
the DSP 114, an accumulation start timing signal is sup-
plied from the timing generator 1101 to the CCD 110,
and the CCD 110 starts accumulating the charge in syn-
chronization with that timing signal. And at an instruction
from the TG.V driver control section 1149, a charge
sweeping timing signal is supplied from the timing gen-
erator 1101 to the CCD 110 through the V driver 1102
and the charge accumulated in each photo receiving el-
ement is sequentially output to the CDS 111 in synchro-
nization with that timing signal. The time determined by
the accumulation start timing and the charge sweeping
timing corresponds to the shutter speed. When a
through image is generated, the DSP 114 controls the
TG 1101, supplies a timing signal from the TG 1101 to
the CCD 110 every 33 ms, for example, and the image
data thinned in the CCD is output to the CDS 111 every
33 ms, and the image data output every 33 ms is sup-
plied to an LCD 117, thereby displaying the image based
on the image data as a through image.
[0039] The noise of the correlated double sampling
(CDS) 111 is reduced on the image data, and an auto
gain control (AGC) 112 adjusts the amplitude, and the
level of the signal output from the AGC 112 is adjusted.
[0040] Thus, the level-adjusted RGB signal is sup-
plied to the DSP 114 through A/D converter (hereinafter
referred to as an ADC) 113. In the DSP 114, when the
image processing is performed in each section in the

DSP 114, all pixel data generated in the CCD 110 is
stored in SDRAM 115, and then pixel data is read from
the SDRAM 115, thereby performing a process in each
section on the pixel data.
[0041] The DSP 114 includes a white balance adjust-
ment section 1141 for performing image processing, an
interpolating process section 1142, a YUV conversion
section 1143, an LPF processing section 1144, and a
JPEG compression section 1145. In these processing
units, an image process is performed on the image data
read from the SDRAM 115.
[0042] The function of each section in the DSP 114 is
explained below.
[0043] The white balance adjustment section 1141 is
provided with an RGB gain adjustment section 1141a,
and the RGB gain adjustment section 1141a adjusts the
amplitude of each of the R, G, and B signals such that
white color (that is, white) indicating high purity is ob-
tained when the R, G, and B signals are mixed together.
[0044] Then, each of the white-balance-adjusted R,
G, and B signals is supplied to the interpolating process-
ing section 1142, an interpolating process is performed
by the interpolating processing section 1142 such that
the signals of adjacent pixels can be smoothed, and the
signals are supplied to the YUV conversion section
1143. The YUV conversion section 1143 converts the R,
G, and B signals into a brightness signal Y and color
different signals U and V, and the high frequency wave
components are removed by the LPF processing sec-
tion 1144 at the later stage, and the resultant signals are
supplied to the JPEG compression section 1145. The
JPEG compression section 1145 compresses the image
data, and the compressed image data is recorded as an
image file together with the header in the portable mem-
ory 116. The thumbnail image data indicating the thumb-
nail images is recorded in the header.
[0045] Thus, the processing of image data is per-
formed in the photography mode, and image data is re-
corded as the image file in the portable memory 116.
[0046] The flow of image data in the reproduction
mode is explained below.
[0047] When the mode switch 109 is switched to the
reproduction mode, an image file is read from the port-
able memory 116, and the header section and the image
data of the image file are temporarily stored in the
SDRAM 115. The image data stored in the SDRAM 115
is read to the DSP 114, and decompressed by a JPEG
decompression section 1146 according to the compres-
sion information in the header section, the decom-
pressed image data is converted to an RGB signal by
an RGB conversion section 1147, and is supplied to an
LCD 117 after the pixels are thinned for resolution suit-
able for the display screen by a pixel thinning section
1148. In this example, the SDRAM 115 is used not only
as buffer memory for arithmetic operations but also as
buffer memory for display, and the image data is decom-
pressed by the JPEG decompression section 1146 and
then stored in the SDRAM 115.
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[0048] The original image based on the original image
data stored in the SDRAM 115 is displayed on the dis-
play screen. The SDRAM 115 also stores thumbnail im-
age data in the header of the image file for display of an
index image.
[0049] Fig. 5 shows memory allocation of the SDRAM
115.
[0050] Fig. 5 shows an original image area 1152
which stores original image data decompressed by the
1146, and a thumbnail image area 1151 which stores
thumbnail images in the header section of a number of
image files in the memory card.
[0051] If image data is taken by the digital camera in
this case or other digital cameras having the same res-
olution, it is stored in the original image area 1152 of the
SDRAM 115 without any problem as shown by the part
(a) of Fig. 5, and an image is normally displayed. On the
other hand, when image data taken by a digital camera
of a high resolution is reproduced with the digital camera
switched to the reproduction mode, there is no problem
with thumbnail images, but the high resolution causes
exceeding image size over a predetermined image size,
and thus the data cannot be completely stored in the
original image area 1152. Therefore, when the image is
reproduced and displayed based on the image data, the
image as shown by Fig. 2(b) is obtained.
[0052] Therefore, when thumbnail images is read
from the portable memory 116, the size of the original
image data corresponding to the thumbnail images is
calculated from the leading and trailing addresses at
which the image data is stored, and when the calculated
size of the original image data exceeds a predetermined
size, in this example, the storage size of the original im-
age area, a process of suppressing the display of the
thumbnail images is performed by the DSP 114. The
DSP 114 corresponds to the display control means ac-
cording to the present invention.
[0053] The DSP 114 corresponding to the display
control section includes determination means which de-
termines whether or not each original image corre-
sponding to each of the thumbnail images forming an
index image corresponds to the image data within a pre-
determined image size, and displays an index image in
which an original image cannot be displayed in the dis-
play area of the thumbnail images corresponding to the
original image having an image size exceeding the pre-
determined image size by the determination means.
[0054] Fig. 6 is a flowchart of the procedure used by
the DSP 114 which is a display control section when the
mode switch 109 is switched to the reproduction mode.
[0055] It is determined in step S601 which is selected,
the thumbnail image display mode or the original image
display mode. If it is determined in step S601 that the
thumbnail images are to be displayed, control is passed
to step S602 and it is determined whether or not the orig-
inal images corresponding to the thumbnail images
forming the index image can be reproduced. In step
S602, it is determined whether or not the original image

data corresponding to the thumbnail image in the first
frame in the thumbnail images has the image size ex-
ceeding a predetermined image size to determine
whether or not reproduction is possible. It the reproduc-
tion is possible, then control is passed to YES, and a
thumbnail image is displayed in step S603. If it is deter-
mined in step S602 that reproduction is impossible, then
control is passed to NO, that is, to S604, and an error
displaying process is performed. As the error displaying
process, in this example, there is performed a process
of displaying an index image indicating the original im-
age being unavailable instead of showing the thumbnail
image in the first frame.
[0056] In steps S605 to S607, the second frame is
processed. Subsequently, the processes are similarly
performed on the third and fourth frames, and up to the
last frame in steps S608 to S610 (the frame with the
symbol * in Fig. 6). The intermediate process steps are
indicated by dotted lines for simple illustration, and the
processes in steps S608 to S610 are represented as the
processes for the last frame.
[0057] When the process on the last frame is complet-
ed after finishing the processes in step S609 or S610,
control is passed to step S611.
[0058] When any thumbnail image is selected by the
cross key in the index image in step S611, control is
passed to YES, and it is determined in step S620 wheth-
er or not the original image can be reproduced. If it is
determined in step S611 that no image is selected, then
control is passed to NO, and then to step S612.
[0059] It is determined in step S612 whether or not
the mode switch 109 has been switched to the photog-
raphy mode. If it is determined in step S612 that the
switch to the photography mode is performed, then the
process of the flow terminates. If it is determined that
the reproduction mode continues, control is passed to
NO, and it is determined back in step S611 whether or
not a thumbnail image has been selected in the index
image.
[0060] Now, the procedures in step S611 in which
control is passed to YES, and in which the original image
display mode is selected and control is passed to step
S620 are described below.
[0061] When it is determined in step S601 that the
original image display mode is selected, control is
passed to the original image display process, and to
step S620. If it is determined in step S611 that an image
has been selected and to YES, control is also passed
to step S620.
[0062] It is determined in step S620 whether or not
the original image data can be reproduced. If it is deter-
mined that the data can be reproduced, control is
passed to YES, and the original image is displayed in
step S621. If it is determined in step S620 that the data
cannot be reproduced, then error display is performed.
Any process on step S621 or S622 is completed, control
is passed to step S623, and it is determined whether or
not frame advance is to be carried out.
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[0063] If it is determined in step S623 that the cross
key is operated and frame advance is ordered, then con-
trol is returned to step S620, and it is determined wheth-
er or not the original image corresponding to the thumb-
nail images in the next frame can be reproduced. After
repeating the similar process, if it is determined that the
cross key 104 is not operated and no frame is to be ad-
vanced, control is passed to NO, and it is determined in
step S624 whether or not the cross key 104 has been
switched. If it is determined in step S624 that the repro-
duction mode continues, then control is returned to step
S623, and it is determined in step S623 whether or not
frame advance is to be carried out. If it is determined
that switch to reproduction mode is performed, then the
process in the flowchart terminates.
[0064] The determination steps S604, S607, and
S610 shown in Fig. 6 correspond to the determination
means according to the present invention.
[0065] Fig. 7 shows an example of the index image
displayed when the thumbnail image display mode is se-
lected.
[0066] Fig. 7 shows an example of displaying an index
image that includes hidden thumbnail original images
(shaded in Fig. 7) as their original images cannot be re-
produced and displayed. This is an example of display-
ing an error in step S604, S607, or S610 in Fig. 6.
[0067] As shown in Fig. 7, when an index image 1030
is displayed indicating that some original images cannot
be reproduced and displayed, i.e. including hidden
thumbnail original images, the thumbnail images corre-
sponding to these original images cannot be selected
from the index image 1030 by the operation.
[0068] Fig. 8 shows an example of an error display in
step S622.
[0069] When the original image display mode is se-
lected, a thumbnail frame of an original image unavail-
able for reproduction may be selected for reproduction.
In this case, however, as shown in Fig. 8, only the char-
acters saying "reproduction disabled" are displayed to
give the information that the image data cannot be re-
produced to the user. The diagonal lines shown in Fig.
8 are used to show the image cannot be displayed.
[0070] Accordingly, it is possible to avoid displaying
an unclear original image that is unavailable for repro-
duction display.
[0071] Fig. 9 shows an example of an index image in-
cluding some thumbnail images accompanied by the
characters saying that the original image cannot be re-
produced and displayed, which is another example of
error displays in step S604, S607, and S610. As shown
in Fig. 9, there is displayed an index image including the
thumbnail images together with the characters saying
"reproduction display disabled", however, these thumb-
nail images are not available for reproduction display.
The addition of the characters is also performed by the
DSP 114 which is a display control section.
[0072] Thus, excess operations are not performed,
and the original image of high resolution is not dis-

played, thereby preventing a user from doubting a fault
of the digital camera.
[0073] In the embodiments of the present invention,
a digital camera having a reproduction mode is ex-
plained above, but the present invention is not limited to
a digital camera, but any image capturing apparatus
with the reproduction function can be used with the
present invention. Additionally, it is obvious that an im-
age reproduction apparatus which has no image taking
process unit and only reproduces images can also be
used.

Claims

1. An image reproduction apparatus which is loaded
with a removable portable memory storing both
original image data indicating an original image and
thumbnail image data indicating a thumbnail image
of the original image, and displays on the display
screen the original image and the thumbnail image
based on the original image data and the thumbnail
image data stored in the portable memory, compris-
ing:

a display control section which displays an in-
dex image of arranged thumbnail images on the
display screen in an operation, and displays an
original image corresponding to a thumbnail im-
age designated in an operation in the displayed
index image, wherein
the display control section includes determina-
tion means which determines whether or not
each original image corresponding to any of the
thumbnail images forming an index image is im-
age data within a predetermined image size,
and displays an index image indicating by the
determination means that an original image
cannot be displayed in a display area of the
thumbnail image corresponding to the original
image having an image size exceeding the pre-
determined image size.

2. The image reproduction apparatus according to
claim 1, wherein

when an index image is displayed, the display
control section displays an index image indicating
that an original image cannot be displayed instead
of displaying a thumbnail image corresponding to
an original image having an image size exceeding
a predetermined image size according to the deter-
mination means.

3. The image reproduction apparatus according to
claim 1, wherein

when an index image is displayed, the display
control section displays an index image indicating
that an original image cannot be displayed as well
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as displaying a thumbnail image corresponding to
an original image having an image size exceeding
a predetermined image size according to the deter-
mination means.

4. An image capturing apparatus which is loaded with
removable portable memory, and has a photogra-
phy mode in which a subject is captured based on
which original image data indicating an original im-
age which is a captured image of the subject and
thumbnail image data indicating a thumbnail image
of the original image are recorded, and a reproduc-
tion mode in which the original image and the
thumbnail image based on the original image data
and the thumbnail image data recorded on the port-
able memory are displayed on the display screen,
comprising:

a display control section which displays an in-
dex image of arranged thumbnail images on the
display screen in an operation, and displays an
original image corresponding to a thumbnail im-
age designated in an operation in the displayed
index image, wherein
the display control section includes determina-
tion means which determines whether or not
each original image corresponding to any of the
thumbnail images forming an index image is im-
age data within a predetermined image size,
and displays an index image indicating by the
determination means that an original image
cannot be displayed in a display area of the
thumbnail image corresponding to the original
image having an image size exceeding a pre-
determined image size.
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